INTRODUCTION
============

Cognitive impairment (CI) in the elderly is frequently overlooked by general practitioners (GPs) ([@b1-cln_69p194]-[@b3-cln_69p194]). Most of the elderly worldwide are routinely followed by GPs with insufficient knowledge about CI-related diseases ([@b4-cln_69p194],[@b5-cln_69p194]). Previous studies ([@b4-cln_69p194],[@b5-cln_69p194]) have shown that GPs do not screen for CI in their elderly patients for a few reasons: lack of specific training during medical school, a medical appointment duration that is too short to assess CI properly, and a lack of interest on the part of the GP in detecting CI because treatment is ineffective. Because there are not enough specialists in dementia to attend patients with these diseases, the role of GPs in this field becomes even more important ([@b6-cln_69p194]). A complete cognitive assessment takes time and should be performed by specialized professionals; thus, as far as screening is concerned, instruments used for the detection of CI that can be easily and quickly applied by GPs in their working environments are desirable ([@b7-cln_69p194]).

Subjective memory complaints (SMCs) are often observed in the elderly and play a role in the diagnosis process of clinical CI states such as mild cognitive impairment (MCI) and dementia. SMCs could be a useful tool for CI screening by GPs, and they have been extensively investigated, although no clear correlation was observed ([@b8-cln_69p194]-[@b10-cln_69p194]). In Brazil, the use of SMCs as a screening tool for CI in the elderly has not been well studied ([@b11-cln_69p194]-[@b13-cln_69p194]).

The aim of this study was to investigate the correlation between SMCs and CI to determine whether SMCs can be used as a tool for CI screening by GPs.

METHODS
=======

In the Brazilian "Unified Health System" (UHS), there are three types of primary care settings: "Basic Health Care Unit (BHCU)" with general internists (GIs), pediatricians, and gynecologists; "Pure BHCU" or "Family Health Care Program" (FHCP), in which only GPs are available; and "Mixed BHCU" (BHCU plus FHCP), in which the staff is composed of doctors with expertise in all four medical areas cited above. In this study, both GIs and GPs will be classified as GPs because they practice under the same primary care principles of the UHS. Data were drawn from two previous studies assessing the ability of GIs to accurately diagnose CI and their use of simple cognitive instruments in the elderly; the methods utilized in these studies have been reported elsewhere ([@b3-cln_69p194],[@b7-cln_69p194]). Briefly, 248 patients aged 65 or older who were assisted by GIs at the Faculty of Medicine Primary Care Clinic were evaluated.

In the assessment, SMCs, medical antecedents, and the use of medications were recorded, and the following tests and questionnaires were employed: the Mini Mental State Examination (MMSE) ([@b14-cln_69p194],[@b15-cln_69p194]), the short version of the Informant Questionnaire on Cognitive Decline in the Elderly (Short-IQCODE) ([@b16-cln_69p194]), the Brief Screening Cognitive Battery ([@b17-cln_69p194],[@b18-cln_69p194]), the Functional Activities Questionnaire (FAQ) ([@b19-cln_69p194]), the Forward and Backward Digit Span, and the 15-item Geriatric Depression Scale (GDS) ([@b20-cln_69p194]). Short-IQCODE and/or MMSE scores were used to classify patients into probable cognitive impairment cases or other cases using cut-off scores previously suggested for the Brazilian population. Probable cases underwent neuropsychological evaluation using the Dementia Rating Scale, ([@b21-cln_69p194]) laboratory tests (blood count, thyroid hormones, syphilis serology, liver function, kidney function, and vitamin B12 and folic acid levels), and a brain computed tomography (CT) scan ([@b22-cln_69p194]).

The final diagnoses were established in a consensus meeting with two neurologists specializing in dementia (SMDB, RN) and the geriatrician who evaluated the patients (AFJ) using all available data. The probable cases and a sample of 53 patients considered as not cognitively impaired based on the MMSE and/or Short-IQCODE scores were evaluated on the basis of clinical data, performances on neuropsychological tests, and questionnaires for all subjects; probable cases were also evaluated based on laboratory and CT results. Patients were classified as cases with dementia, cognitively impaired not demented (CIND), or without cognitive impairment (WCI). Of the 248 elderly patients, 52 were classified as cognitively impaired (21 had a final diagnosis of dementia, 22 were CIND, and nine cases were considered not cognitively impaired). All 53 individuals who were classified as not cognitively impaired using the screening instruments had a final diagnosis of WCI in the consensus meeting. The specificity of the screening method (MMSE and/or Short-IQCODE) was 100%, whereas the sensitivity was 82.7%.

The Research Ethics Committee of the Hospital das Clínicas of the Universidade de São Paulo Medical School, Brazil, approved this study.

Statistical analysis
--------------------

The data were analyzed using SPSS 20.0. The diagnostic sensitivity, specificity, and concordance (*kappa*) of SMCs were obtained by considering the expert consensus as the gold standard of CI-related disease diagnosis. SMC positive and negative predictive values and the negative likelihood ratio were also calculated. The accepted level of significance was set at 0.05.

RESULTS
=======

The demographic data for the patients in the dementia, CIND, and WCI groups are shown in [Table 1](#t1-cln_69p194){ref-type="table"}.

As observed in [Table 2](#t2-cln_69p194){ref-type="table"}, when applied as a screening instrument, SMCs classified 43 out of the 43 patients with cognitive impairment after consensus as cognitively impaired (sensitivity of 100%; positive predictive value of 29.3%) and 104 out of 205 patients without cognitive impairment as cognitively impaired (specificity of 49.3%; negative predictive value of 100%). The negative likelihood ratio was 0 (\[1-sensitivity\]/specificity), and the diagnostic concordance (kappa) was 0.252 (*p*\<0.001).

DISCUSSION
==========

The sensitivity and the negative predictive value found in this study showed that SMCs are a reliable tool for CI screening. In the current study, out of 100 elderly who showed SMCs, 29 were found to be truly cognitively impaired according to the specialists\' consensus, whereas all 100 elderly who did not show SMCs were cognitively normal. When considering SMCs as a screening test, the negative likelihood of zero is an excellent result because it means that the screening test is clinically useful for separating those who are truly not cognitively impaired from those who are cognitively impaired. According to our results, GPs should be able to identify either patients with dementia who require treatment or those with mild cognitive impairment who require preventive and educational strategies.

SMCs and expert diagnoses showed a weak concordance of 25% although statistically significant as the *p*-value was less than 0.001.

The present study data were obtained from the GI outpatient service of a university hospital rather than from a Basic Health Unit or Family Health Program, which can be interpreted as a limitation, although the lack of differences between GI\'s and GP\'s appointments has already been cited earlier in this manuscript (see Methods). Therefore, our results are likely to be useful because the setting is very similar to that of primary care assistance. Another limitation was related to the fact that our study is unicentric, although it is known that other health care centers function similarly to this university hospital. Finally, only a sample of the probable nondemented subjects was assessed by the experts, although not all of the nondemented subjects were cognitively impaired because the screening method was effective.

In Brazil, Caramelli et al. ([@b11-cln_69p194]) did not observe a correlation between SMCs in healthy subjects and objective CI. The results of Almeida ([@b12-cln_69p194]) were similar to those in the present study, although his data were obtained from patients who were followed by psychiatrists in a mental health unit for the elderly. Lima-Silva and Yassuda ([@b13-cln_69p194]) did not find an association between SMCs and objective memory performance. Differences between these studies and our data were observed in elderly subjects at an outpatient service with similar characteristics to those found in a Basic Health Unit; thus, it is possible that using a simple dichotomy question about SMCs with elderly patients who seek a medical appointment for any reason could serve as a reliable predictor of CI. In recent studies, Mewton et al. ([@b23-cln_69p194]) found an association between SMCs and psychological distress using data from the "2007 National Survey of Mental Health and Well-Being", which included 1,905 community-dwelling participants aged 65-85 years, and Gifford et al. ([@b24-cln_69p194]) showed a relationship between SMCs, especially when it was corroborated by an informant, and conversion to dementia. These two studies highlight the need to check other clinical states related to memory complaints, such as depression and anxiety, and to obtain corroboration of the patients\' SMCs from their informants when possible.

As previously reported \[4.5\], the short duration of medical appointments prevents proper assessment of CI and is one reason why GPs do not screen for CI in primary care; however, our data showed that screening during a brief appointment is possible. In fact, lack of specific training during medical school is one approach to screening that must be better investigated in future studies.

Asking a single question may be helpful for the identification of individuals who need further CI assessment. If the answer to that question is "no", public budget spending on meaningless further clinical investigations can be avoided.

It is mandatory that training in recognizing cognitive impairment be improved in medical school and during general practice and internal medicine residency programs because these professionals will be faced with treating elderly patients with prevalent diseases such as dementia in many sectors of health care.

No potential conflict of interest was reported.

###### 

Median, interquartile interval, and comparisons considering age and schooling in the different groups.

              Median (IQI)   *p*-value[\*](#tfn1-cln_69p194){ref-type="table-fn"})   Multiple comparisons\*\*          
  ----------- -------------- ------------------------------------------------------- -------------------------- ------ ----------------
  Age         70             69.5                                                    72                         0.28   D = CIND = WCI
              (67-74)        (67-73.3)                                               (67-75.5)                         
  Schooling   4              4                                                       2                          0.02   D = CIND
              (2-8)          (2-8.3)                                                 (2-4)                             CIND = WCI
                                                                                                                       D\<WCI

Kruskal-Wallis Test; \*\*Dunn\'s post hoc; IQI, interquartile interval; D, dementia; CIND, cognitively impaired not demented; WCI, without cognitive impairment.

###### 

Distribution of subjective memory complaints according to diagnosis after consensus.

  SMCs    Diagnosis after consensus   Total   Kappa (*p*)   
  ------- --------------------------- ------- ------------- --------------------
  Yes     43                          104     147           0.252 (*p*\<0.001)
  No      0                           101     101           
  Total   43                          205     248           

SMC, subjective memory complaint.
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